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Max. Marks: 100

Note: lzsw er any FIVE full questions, choosinpQ,,.{t{E full question from eaih module,
.:, Ii: o ... ,l

M6ddie-1:f
With a neat figure, explain crank and,diilted lever mechanism.'", "
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Time:3 hrs.
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obtain condition for coqeetdrine ror?tr, ##:;ehicle. (r0 Marks)
Explain peaucillier's apd"O,Jiieva wheel mechaniim. ':'::i:;'''.!' (10 Marks)
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Determine variog,i}forces on the linl< and"couple T2 shd.rvii'in Fig Q3(a) below. Where
AB = 300mm;,BC'= 600mm, BD = 200gtm.

',ii. "'ii

,,"',,,,,,,,,.r'' .-;..5ig Q3(a)
Describe a{*$ffi velocity and relative velocity.

OR
A four bar mechanis*,AB is made up of four links, pin jointed at the ends. AD is a fixed
link which is l80mm lo'ng. fne links AB, BC and CD are 90mm, l20mm and 120mm long
respectively. At ccrtaih instant, the link AB makes an angle of 60o with the link AD. If the
link AB rotates,,at,,E:,uniform speed of l00rpm clockwise determine :

D Angulfu;,ilelocity of the links BC and CD
iD Angulir,acceleration of the links CD and CB.
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5a.
b.

17AE/AS44
Module-3

State and prove law of gearing. ,: i., (10 Marks)

A Pair of spur gear has 16 teeth and l8 teeth, a module 12.5,nrm, an addendum 12.5mm and

a pressure angle 14.5o. Prove that the gears have inl,etf,erehce. Determine the minimum
number of teeth and the velocity ratio to avoid interferrq4bb.':: (10 Marks)

OR .,,t",,''lt"

Explain with neat sketches :

D Compound gear train
ii) Epicyclic train. :i. " (08 Marks)

An epicyclic gear train is composed ef-$Xea annular wheel e havffisO teeth. Meshing

with A is wheel B, which drives whee,lnB through an Idler wheel'{; 'D' being concentric

with 'A' wheels B and C are carriefl',6r11an arm which rotates clockwise at 100rpm about the

axis of A and D. If the whbels B axi8;D have 25 and 40 teelh-lqspectively. Find the number

of teeth on 'C' and the speed and sea'ie of rotation of 'C'.

6a.

b.

8a.

Module-4
A shaft caries three rotating masses A, B and C of lQ, 12 and l5kg respectively. Their radii
of rotation are 6crr1 5e&I\add 8cm from the axis of the Shaft. The plane of rotation of masses

B and C are 50cm eirdlS0cm from the plane oi ::mass 'A' and on the same side of it,
The angular positionlof masses 'B' and lC' *ith respect to mass 'A' are 75" and 140o

respectively bothitieasured counter clockwise. If the radius of rotation of mass oL' and'M'
are to be 10cm" Determine the balancing,ma'sses in the planes 'L' and 'M' and their angular
position with respect to mass 'A'. The planti 'L' is 20cm to the left of plane 'A' and plane M
is l0Ocm,{o"the right of plane 'A'. (20 Marks)

OR
The pistons of a 4 cylinder vtjitibal inline engine$opdh their uppermost position at 90o

interval in order of their axial position. Pitch of cylinder = 0.35m. Crank radius - 0.12m,
length of CR : 0.42m. Thd ongine runs at 600itiq! If the reciproca[ing parts of each engine

has a mass of 2.5kg, findthe unbalanced pdmdri and secondary forcEb couples. Take central

(12 Marks)

(I0 Marks)

(10 Marks)

plane of engines as referOnce plane. ,..,' . ,. (14 Marks)

b. Why balancing of,rotating masses necesSaiy? (06 Marks)

Module-5
9 a. Derive an expression for height of pdtter governor. ,,,. (08 Marks)

b. In a a ponerlovernor the uppgf4ltd iower arms a;"el 200mm long and are hinged on the

mass axisltach ball weight 25N and the weight"of the sleeve is 250N. The force of friction
on the:sleeve is 25N. Thq'inclination of the arm to the vertical is 30o and 45o in the lowest
and height position. Cqlelllet€ :

i) Travel of the sleeve
''r'.""'ii) Speed at th:,5ottorq middle ari8,fop, taking friction into account during upwardrlrlttiirr"rltr 

tfaVel ,. ,,i,

iii) Speed at the bottom, middlo-and top, during downward travel, considering friction
. iv) Speed,at'the bottom, middle and top of the travel neglecting friction. (12 Marks)

10 a.

b.

OR
Describe the gyroscopic effect on airplane.
An aeroplane makes a,complete half circle of 40m radius towards left when flying at

175Km/hr. The mass of rotary engine and propeller is 400Kg with radius of gyration
300mm. The engine'"''runs at 2500rpm clockwise when viewed from the rear. Find the
gyroscopic coupld-.on the aircraft. What will be the effect if the aeroplane turns towards right
instead of ltft?""''
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